PRV 



POT /SB 2004/0 00 8 94 



PATENT- OCH REGISTRERINGSVERKET 

Patentavdelningen 



Intyg 

Certificate 




Harmed intygas att bifogade kopior over ens stammer med de 
handlingar som ursprungligen xngivits till Patent- och 
registreringsverket i nedannamnda ansokan. 

This is to certify that the annexed is a true copy of 
the documents as originally filed with the Patent- and 
Registration Office in connection with the following 
patent application. 

^/71) Sokande Tetra Layal Holdings & Finance SA, Pully CH 

' Applicant (s) 



(21) Patent ansokningsnummer OSOllBl-l 
Patent application number 



(86) Ingivningsdatum 2003-06-19 
Date of filing 



Stockholm, 2004-06-15 




For Patent- och registreringsverket 
For the Patent- and Registration Office 

Marita dun 

Avgift 
Fee 



^^ULE 17.1(a) OR^ 



PATENT- OCH 

REGISTRERINGSVERKET 

SWEDEN 



Postadress/Adress 
Box 5055 

S-102 42 STOCKHOLM 



Tetefon/Phone 
+46 8 782 25 00 
Vx 08-782 25 00 



Telex 
17978 

PATOREG S 



Telefax 

+46 8 666 02 86 
08-666 02 86 



METHOD AND DEVICE FOR ELECTRON BEAM IRRADIATION 

THE RELO OF INVENTION 

JT hT* "T*" "'^'^ to a device for electron beam inadiatlon of at 
least one side of a web and a method of ventilating saw device. 

PRIOR ART 

n^JH^'" "^"^ « has lor a long lime been used 

packages fomied from a web of packagha material comprlsino diflerent layers of 
paper or beard, liquid barriers of lb, example polymers and J^7^ 

a tube by overlapplngly sealing tl,e longitudinal edges of «« web. The tube te 

1" iZr^r ' '""^ seated and 1 

cushmns. The cushK»,s are separated and fomied into for example 

pamlletepipedic containers. This technology of fom«ng a tube fnin a web Is well 
Known perse and will not be described in detail « » web is well 

stari«J*!T.*f °' '^""'^ '""'9 P^'K*" « prior known to 

^tee the web befom the fomiing and filling operaflons. Depending onZ,Tong 
she»^ s destred and whether the distribution and storage is made In chi^ or 

ambient temperature, dtfferent levels of sterilization can l^choosen ^>ZZZ 
steriils»H, a web Is chemical sterillzaaon using for example a bath <S M^oZ 

^.^"^ IS to im,dlafo the web by electrons emmed rr an 

There are amongst others two Important things that have to be taken i,*o 

•eoontamlnate the web after it has been sterilised * "»y 
el^Zi^Jf "'"'""^ °' "^<^ (Od in an 
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SUMMARY OF THE INVENTION 

S °' ^ ^ *° P"^* a device for 

have been taken Into account and solved. uerauons 

^JH^ * °' ^»"«'a«n3 a device tor 

^ bean, .nadiatlcn of at least one side of a web. In ac<i,dance w^h a 

10 ct«n,ber comprising a web inlet opening and a web outlet opening pro,rna a 
second ct»mber extending Inside ihe A* ct»mber, tl« sec^nZambr 
<»mpns,ngaweb Inlet openlng.aweb outlet opening, andrel^rne^ 

r«^t^re^^t' r « P°"« ««' «» transported 

25 .lectin, can be effe^'a^^i^ 

Chambers *>y^^eZZT^Z^>^!^ '"^ '"^ 
outside of the device is t^^JZ^' ^ to the 

<iunngrr,^Lr:n;^=^«;^^^^ 

emitledVJs^Tchll ""^^ ^ ^ be 
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bl!!„T *amber, praventlng fluid oonnection 

^Zm ,"^ and «,e web outlet opening of the chamber, and 
c«a*ng a flow of a gaseous fluid throu*, both the flmt and second chambers In a 

aUeaZTlT. '^'^ °P«^ of the flr« chan*er and providing 
at least one outlet. By providing a flow of gaseous fluid through the de^ |„? 

Chamber am supplied by at least one gaseous fluW supply iT 
n„„„ "he method comprises the step of providing fluid 

15 co:^^»rg:^TuSther.T"r '^^^ 

-nd<.am..^-rsrprrc:::-^^^^^^ 

web guides Sn thetrcTrh^" ^t'^ " " "^'^ <^ 
3 the outlet opentTof Z Z ^^L"^ ""^ "« '"".ugh 

Preferabh^^tl „ « ? *"PP"«' " ^ ehambeis. 

3eco,;r^:;rzi rr^etrre^^^^^ 

«.j^mber..crxrz3r^r^^^^^^ 

..eto^irrfirc'^rr^rA^^^ 
--ewayw«hminimisedds.ofr„t::irTfr:.re:r'"' 



PreferaWy, the method comprises the step of controlling the flow of 
gaseous fluid so that a firet overpressure Is created inside the Stat closed 
chamber, and a second overpressure Is created inside the second chamber. By 
providing overpressure In the first and second chamber, the risk of having 
bactena and dirt particles from outside the device entering the chambers is 
m.nm,sed. Thus, the inside of the device can be kept at a desiied sterilizatton 

In an embodiment the overpressures are chosen so that the first 

^"^ overpressure are the same, in this way undeelred 
^ai^of for example ozone or dlri partteles between the two chambers is 

In another embodiment the overpressures are chosen so that the first 
werpressure andihe second overpressure are different. For example the first 
««|P«ssure can be higher than the second oven,ressure. One leLnTor 
*o^g su* » to keep the ozone wBhin the second chamber where it can be 
ZTLl!l T"^' °~ ''^^ooslng the second overpressure so 
^1. T". couw be to Obtain a fas, evacuation of 

»oneand eventual other volatile substances, thatfor example cause off.^^^^^ 
from the second Chamber. '>«wn navour, 

leas, oTJZTr « <^ «tect,on beam ImidlaHon of at 

i^nZ, . "^b. The device comprises a m» chamber comprising a web 

1 '=*^<^^ aweb inlet opening, aweb oute, 

ope™„g. and being adapted to receive an electron beam eZ^^Lu^Zl 

a^^amber, the web being adapted to pass the second chamber, and the 

««. a 8»eous fluid supply and both chambers being In communication wiB,^ 
* !^ T"^ ^ ^ *<*^^ ^ a flow of the gaseT^flt^d 

tiave of the web. As explained before, a desired level of sterilization can be 
njajnta^^ in^ *e device. Furiher. ozone that Is fonned durin na'^ton wHh 

minimi^: of ozone the outskfe of the device is .hereby 

n^** !."™?""" ^ «»"P"aaa a devk» for electton beam irradiaton of a, 
e^, one side of a web, the devfee comprising a flnrt chamber comprisli^ a 4b 
■met opening and a web outlet opening, a second chamber extendi^^ iTkJ^ Z 
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fltBt <*amber, the second chamber comprtsing a web Inlet opening, a web outlet 
0^. and being adapted to »oelve an etec™, bean, enS«er p^vlded wt l 
electron aot window thnxigh which electmna are adapted to be emitted Into the 

«^ 'o pase the second chambra ti d 
connection .s adapted to be provided between the web outtet opening of tht 
^nd Chamber and the web outlet opening or the «». chambTZw 
connechon « adapted to be prevented between the firat chambe and the web 

being adapted to be in communication with a first gaseous fluM supply the fiist 

fuppT^^rcL'^T 

supply, both chambere being in communication with an outlet and (he ««> »nrf 



M^^T^ ^ comprising a first chamber comprising a web 

o^ntT!^' *^ comprtsing a web inlet opening, a web outlet 

20 mrough Which electrons are to be emitted Into the second chamber the web 
being edited to pass the second chamber, and the web ou«« o^enTno^ L 
ftn>. Chamber Is In communication with a gaseous fluid supply ai^ Z^^L^ 
croateTZ:, t"" ^«"'^^«^^^<^ a^X^^ 

2. r::rr=:rxrrb"'^--^*^''- 

Moreover, the Invention also comprises a device for electron bean,' 

outlet oDenlna of th« Z»T T ^ ^ ^^''^"^ ^nd the web 

sZr,h!? . ? """""""loalon with a first gaseous fluW 



6 



10 



15 



20 



5 



) 



Zte T to create a flow Of me gaoeous fluid through 

BRIEF DESCRIPTION OF THE DRAWINQS 

in the following, a presently preferred eii*odlment of the invention will be 

Rg. 1 Shows a schematio cross section of the eml»dlment of the device, 

* "'**^^'='^"»"«'^''B the segments of the tunnel th^ 
angles and the Inner housing with the emitteis 

tunnel ZhVIlT ^ r*^"""' °" «3 

tunnel widths, the angles and the lengths of the segments 

tunnel ^dfl^lir f^"^ °" ™^«"' l^*^" *e 

tunnel widths, the angles and the lengths of the segments 

device. shows a schematic cross section of an emitter enclosed in the 

^- e shows a schemaac view of the air system accorting to the invention 

and Jl \ " "^"^ ^ "^'S- ^ "on. the oth~ 
and which shows an alternative embodiment oinersiae 

DESCRIPTION OF PREFERRED EMBODIMENTS 

nTthe^r^! * '"'"^ •'ousing is adapted to 

receive the emmeis. The Inner housing 1 (onns a tunnel and a oackaoL 
matenai web W is fed th«H.gh the tunnel past the emWer^a V^Tl ■ 
housing 1 is piovided wHh an inlet portion 6 and an^T^irton et^;.^ 



line hitHng ttie tunnel waa in the entrance segment 6a aiso hits the tunnel wall of 

af least the exit sestnent so. before exiling the e* segment Sc. and that an 
imagined straight line passing through the entrance segment 5a hits the tunnel 
wan of the central segment 5b such that it aiso hits the tunnel wall of at least the 

ITZT* ^' *^ ^ "^"^ 3 and 4 are illustrated 

how the design can be obtained with help of paper, a raier and a pen. In Fig. 3 a 
first worst case scenario is disclosed. A straight line Is drawn beginning outside 
*ie entrace segment Sa and pointing substantially towanls the outer comer 

T T"^ ^ ^"^ »• The lino hits the 

ttinnel wail in the entrance segment 5a and is drawn pointing substantially 
tow^ds the inner comer between the central segment 5b and the exit segment 

f^^J! °1] '^'^ ^ =^8-^ '«"3«» " to be 

KxisKtered good enough, the straight line will be forced to hit the tumiei wall of 

the exit segment Sc before exiting the exit segment So. In Rg. 4 a second worst 

case soenano Is disclosed. A straight line Is now drawn beginning outside the 

ertra^ segment Sa and pointing eubstantlaily towaixis the inner comer close to 

sTo^J^* ^T^T ^ ""^ " """"a the central 

segment 5b. The ime is then drawn substantially towarts the inner comer 

^^"■T "^"^ 5b and the exit segment 5c. if the relation between 
tun^i wi*hs, angles a.p and segment lengths is to be considered good enough 
elZ7 T W. the hinnel wall Of the exit aegm^t 6c S 

exiting the exit segment So. Thus. H Is realised that if a certain angle Is used the 
parameter ma. can be modified am either the tunnel width orthetrWi^ 
segment. A wide tunnel nece^itates a long segment If there is a r^Ja^r, 
^ment, the tunnel width must be decreased. Another possibility is of coureeT 
change one or both of the angles. . •"»««> 

nr^^f^ ^ W is accomplished by 

auTe s 1"°"^°" ' ^ the web 

gu^e Is a first and a second roller 9. 10 mounted inside the inlet portion 5 In the 

«T ~™ '"^"^ '"'o the inlet port,^ 5 

and subetentiaily vertically upwards when It leaves the Inlet portion 5 and e^^ 

meinner lousing 1 . To acoomplteh mis change in direction me roiiersTi oteL 
fonnedand mu^^iy located in such a way ma. me «rst roller 9 angles web w 
Tp^hiT ^^"^^^ 10 angles the web W me first igte 
memtr.^' '^"^'>-'°«^ i" *"PPOrt members. The support 
members can for example be bearings provided wHh an outer shielding or wim a 
beanng housing designed following me same design cdterla as me tunn^ 
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,'^o"«tet portion 6 IS similarly deslgfUKj with an entrance segmeniea a 

the web w the outlet portion 6 oompilses one or more rolleiB 11 12 The Inlet 
portion 5 and the outlet portion 6 a« mounted and designed su^ll^'^b W 
mns n me same Erection as It leaves the outlet portion e as It does as7e^ 

uZ T^T "^"^ '^'^ taces la. lb Of the Inne, h^^" 
us2*e same flange on rsspeoUve portion 5, 6 but turned 180- about an Ss A 

«rr^"::i'^StrzTd'^""^'-^^'^ 

2000»c Thte ^ temperature in the order of 

^"^-rrrr^rurn^si^re^^^^^^^^ 

serves as a Faraday cage and help to dlstHbute the ele^™ i„ a ^„;Z 
-ameml^ers/J^rrr^CTvotZ:^ . 

«c.ness.n«.o.e;:r:TCrt;^r.:::.^t^^^^^^ 



9 



focusing plates ai^rS^iC Z » 

as they ex« Ih. ^mH.^VZT.llT'^ " ""^ ''^a^ wMow. but as soon 

less Irreaul^r n«*K» J^r^ ^'"'"^'^ ^'"^^^ t^^^/ start to move in more or 
amongst <«hera eUr ^L^TT ^ "* 

15 This decrease o, the^^'^n^ T T °' 

rise tc the emission of X-rayTfml^rr' f ' ^^-^y' 9^ 

propagate aiong straight Z^Z^Z"! xll^'- ^ ""'^^ 
housing, the X-rav enten » ~.rt..- - . ^ ™ '"all of the 

omittance of new X^ys in ,72^^?* ™^ and causes 

20 ray. Every Bme an X^ rJaTe^i^fJ;:?^^^ 

X-.ay. the energy is abo'ut T^^l rt^i^^r:? T"^^' ^^'^ 
material for the housing Stainless, . 1!^^= 

•he energy of a aecor^a-y X^y fe^t^; "'"T" «" «^ 800. i.e. 
Prtmary x-ray. Lead is a ^teZ t^f ^ elation to the 

2S l'««*«d.LeMha8ak^ir« ^"^'^''^^^ 

oleotrons are accelerated t^JL "^^ "~ » *e 

«ne«cene.gy::S;:^«^f^^^^^^^^^ 

level do not pass throuah th^ inn^r h - ^® ^"'^^^ °' t*^'® energy 

30 s-ainiessste^lhalXlS^r^:^ Vhttl:r 

rays travelling peipendioular to T"J ^^"^ calculated for X- 

the wan wil, ZZJT^^IZ^ "r""^ '™»ned in relation to 
•he wan w«, appear thioKer. tS -^SI^ JZT '""'T 
regulations concerning amount of «IZT* w^™"^ ^ govemmemal 

35 nmning value that the «d7ar,:lC:;'Zt "TT"- 

distance of o,i m font, an„ *^ 0,1/«v/h measured at a 

noted that the c^oL of2te~«feT' '* ^ 
»9ulations presently app^a^l! l^T ^ ^ 

y and that new regulallons might ater (he Choice of 



10 



10 



15 



20 



25 



I 



njate^l or the dimensions. The energy of each electron (80keV) and the number 

t^^:"^ Of «» elec^n ctoud. Thi totai 1^ 

results n a total energy transfer to the surface to be steriDzed. This radiation 

IT"'^ "n« Gray (Qy). ,„ case Of e.el:em^rbXfly 
descnbed above (with a filament and Faraday cage) It is present^ 3d«^ 
su,^bte to use a cunen, of about 17mA fl,rou8h the fllanL m 

«enteed. In the present example it is contemplated to sterilise a web wBh a width 
^400mm travelling with a speed of 35 m/s pas, the em«er. -mJ^iX a 

C^^^^Tn::' ^ «» — " 'noreased to 

n.isem'rmTreir.sTr^rrrur^r'^-'''*-^^- 

•br^ieflewofapplica^onh.wii.ch,:!'::,!^ 

■^*"«^»l«««™ia»o'«hemachlne.showninl=lg.e,comori8e8a 
compressor 01 and a water separator 102 from which praTurisrjrfe 
Obtained. This air Is supplied to a heat exhanger 1 03 in which ^airls ora 
heated ,o about lOO'C. From the hea, exhan^ r 1 03. S^stl to a 

extend,ng .nto the tube fmm the end whera the web W has n^yw il^ 
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^>^>^BreXZ^^,^^Tr^ «ated and tom»d Wo cushions, 
technology is wS^^ P~PlP«te contalne,,. Again, this 

•«* inlet openhg 1 lo 00*^^1^ - P««*led with a 

ios.,..aJLn2rr^^,:rr^^^ 

•tow into thefl^l^S^, ZT' T ''r™'^ embo<«ments of the air 
continuous and IT " ^ ""^ the lines a« 

opening 112 ofa^'^:^ <«-=«y "e^.een a web cutte. 

denoted outlet 8. of the flratlZ^rVJlT ^ ^21. also 

t3 not prasent and " '-^^'ment the lines a« 

second ohambers^r^ fnd ^rT""" *^ 
107. • "'"™'*»"**''°^« opening 121 of the flrat Chamber 

^ o-.J^*n:ro,tr:::^ra"T^'""^^^^ 

20 the firat chamber 107. Thus the aTir^ . **~'^°P*"'"9 ^21 of 

web outte. opening ^rz^TJl^,^^^'^'*^*^ via the 
acung as a fir^ air sup^l^f "he vl^!!: '^'^ "2- The tower 105 
111 Is located atadls^,^!!^rfT"^ ohamber 
OM-etopening 12, of th"w^ '^~^'>' the web 

25 comprtse a pipe that connect ^3 1!!' .* oonnectlon can for example 
111 w«h the web outlet op!2a^2?^r?'**"''^ 

webouttetopeningm^Ti^dl H f'"'"'''^-*^™'^-^ 
opening ,2i of the Jl^TbH^ to the web outlet 

chamber 107 and the w^.^^ connection between the fiist 

30 prevented. AsCXCl^rZr °'»'«''-»'*-'^M07bthe,eb. 
supply 1 06 for the firat chlm^ ' <"»'«^r valve 106 is acting as air 

chambi: ti^i^irn::^!:^ r "'r^ ' °' ^-^ ^ 

Chamber 1 07, thus both cCC^oTl^T^ ""'"'"^ 121 of the fl«, 
3S supply in the tower 105. In addZ « 1 ^ ^ ~""oction with the air 

valve ,06 for additional CC^^,"" '^"^^ ^07 Is being in contact with 

In both embodiments the air in the sarnnrf^. .. 
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me'^^m:«^Tj^ ""^ '^''^ "'""S" «» ^ Chamber 1 1 1 

ir. .um depenSlXTclt ^ iftr ^ '^^'-g used. TKb 

10 opening (Loes o^of "^^P"^ 

chamber " «» 

chamber 107. There is dix^^IZT " ' <he air from the firet 

opening 114of 

me bottom wall opposl^L V.^ *e s«»™i outle. branch 113b Is located in 

35 creatjjrs;^™„:™;crr^^^ 

IS in the onler o. 30 1 H^Furer . '^T*^ *» P™'*'™ 

the second chamber iTl S« ^? ^""^ °™'P~»«"» created Inside 

the ove^ressures are choosen so thatTeT^^ 

pressure and vice varoa nn<.r»« * "'gner than the second 

IS higher th^ ^^^^^^^^".0?'"' "» « 

ln«dla«on, within the ^^^^^TuJZ.lT'f'^- """"^ 
dlsohatged thraugh the outlet 1 iT^rtll T ^ ^ l™"«<*ately 
« during P^stedli^ orrdll:re;^rTr'' 

-e.ese»„doha^-r^^rr^-:^.l^ 
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necessav for the emitter 2 9nLT ..^ ^ ' "° P«s«"« " 
underetood Z^llr Pi«ssui«. However, it should be 

somemmg fLls lnZ^~Cr n^d ^rr*' ' 
atmospheric p^ssure m be ^JH^^ 1" ~ 
« Is secured that the oressun m.^^* *® ™s ««y 

second chamberm'^^^^' ^^-^^ ^07 

and an opening 119 being closed by a 1 18 

atmospheric pressure Dush», Z. , ^^0. Any pressure above the 

ii9.«*epC3:titrnt^tros'r'^^^^^ 

P<«i8ure the valve 120 will n^,^ „ 1 ' »* atmospheric 

-tr^.w.iibe^jrr.tr^^rx^rdr^^'L'" 

iniroduced Into the system via the opening 11") ""^ air can be 

used."ri:;r:u:rir;:r:^r;T^^^ 

described in the ^^^^3^"^^' """^ * "riefly 

wnnection with a iSj^ syste-n 1 00. The tower 105 Is in 

supplied ,n the t^ls^T JTI" '"^ ^'^^ ^ ^ ^ 

-waythehydrogenr^Srrrronrsu-rrT:^^^ 
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peroxKte then removed frem the surfaces by supplying air of a temperature at 
or above the hydrogen peroxide vapourisation temperature, in this embodiment a 
temperature in the order of 70^ is used. By providing a temperture well 
above the vaporisation temperature the hydrogen peroxide Is effectively and 
quickly removed from the suffeces. 

with the method for eieotion beam irradiatton of a vvebW 
the web W Is p«wided to pass through the tunnel. The tunnel is behg provided' 
with a web miet portion S, a web outlet portion 6 and a central portion adapted to 
recede an electron beam emitter 2. 3 provided wHh an electron exit window 21 . 
SI^Electrons are emitled Into the tunnel from the emitter 2^ through the eieotron 
exit window 21, 31, and any X-ray being fom«d by the electrons during 
rradlatlon of the web W Is forced to hit the tunnel wall twice before exiting the 

^ITlIl T"""'" two hits the tunnel Is being fomied angled at at 

least two locations in each of the Inlet and outlet portions 5, 6. 

Further, the method comprises fonning the inlet portion 5 so that it 

coiTVrises a line of three sucsesslvB segments, an entrance segment Sa a 
ZTt^Z^ » and an exit segment Bo. The central segment 5b is made so 
«W « forms a first angle « to the entrance segment Sa. Furthemiore, the exit 
segment 5c fomis a second angle p to the central segment 5b. The outlet portion 
S IS simiiarily designed. • ""ouueiporaon 

the sJ^^ "^T" """"^ ^ *e lengths of 

!all in ~ line hitting the tunnel 

wall in tlw enfcance segment 5a Is also hitting the tunnel wall of at least the exit 
pi *rour,:^T' SO, and that an imagined straight line 

passing through the entrance segment 5a Is hitting the tunnel wall of the central 
segn^nt Sb such that it is also hitting the ft^el wall of at leas, the 
sc. before exiting the exit segment 5c. »Bmera 

"hat during inadiatlon with electrons ozone (O,) is fomiedhside 
me device. Therefore, the invention also comprises a method oft nta^nttT^ 
•levice. The method comprises the step of providing a first chamber 107 
comprising a web Inlet opening 1 1 5 and a web outlet opening 1 21 . The firet 
Chamber 1 07 bekig the outer housing 4. A second chamber m.^ tte 

f^JT^ '"'"^ '"^ '*^'"'>^' 107- The second 

*ember1l l b formed comprising a web mie, opening 114 and a web outlet 
opening 1 12. Further, an electron exit window 21, si is provided through which 
elect|-ons are adapted to be emitted Into the second chm*er 111. The wl w Is 
passing through the second chamber 1 1 1 , and a flow of air through b^th *e flii 
and second chambere ,07. 1 1 1 ,s created. TT» air flow flows in a direl,? 
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opposte the di«^ oftm«9l<rf*ewobW.-n«a,rb supplied into the web 

i^^ZTT ^^-^ 1 "H-tho web ocMe, opening 

Chamber 1 07 and the web outlet opening 121 of the firat chamber 107 Is 
prevented. A flow of air through both the flret and second chamber 107. 1 1 1 1n a 
*«c*on opposite the direction of tmvel of the web W can then be oreatj by 

t^ZT t ""^ ^ "«° ^ ^ o^tet opening ,21 

*eTr^^ ^* °~ " 3- Air <8 suppll^ ,0 

*al!;l^ 107 *»ugh a vah« ,06 being In «uld connecBon wlth' me fl«t 

^ According to the method the web W Is thus entering the device throuah the 

hL » K w ."^'^'^ 114. Both openings 115. 114 are located such that 
he web w « kept straight, substantially horizontal when passing them l^lde L 

a^ed the ft^ angle a a, the second roller 10. During bavelilng. the web W 
n^an a,^ow flowl,^ |„ a dilation opposite the web W. When the v^b W 
passes the central portion of the tunnel, now travening In a vertloal direction » 

emitters 2, 3. The electron exrt windows 21 , 31 aie located on opposite sides of 
the tunnel thereby inflating both sides of the web W. After the^J^^Se 

poruon 5. Rnally, rt ,s exiting the device through the web outlet ooenina 112 rfih. 
second chamber ,11, and *en through the v^b outlet oS^l^r^Z^ 
chamber 107, thereby entering the tower 105. <»«iefli8t 

n«.«»r*^f " "If "^bed With respect to a 

pros«^ pneferrod embodiment. It Is to be underatood that various modifl^tions 
and ranges may be made without departing from the object and scope oHte 
mveolion as defined In the appended claims. ana scope of the 

The described embodiment comprises two emitters 2.3. one for electron 

neTd totl!^ T "'^'^^ "hat the device does no. 

need to compnse two emitters 2,3, but can eomprtse only one emitter Further T 
has been descn-bed «,at the h^ emitten, 2.3 ar;iocated'oZ~rer. 
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at a distance from each other In the web 

ciirection. 



mn» JTT'^u • f*" «° ""*«lood thai the number (X emitter can be 
r^WH K T ^'^'^ *° *^ "^-s sWe by side to 

T K r ^ °' »om, either subsequent sterilizing 

zones whK:h together provide the decided RKliation level, or as measure of 

mr^TZ' '* "^leratood that the location of the outletl 13 can be 

nSr<*^2l1?r:!r*'' ""°''™"* 113 is located Inside the 

<*amber 111. Alternatively the ouUet 1 1 3 can for example be located in 
vk*^ityof me web Inle. opening 114 of the second chamber 111 or in the v^X 

me cuttet 1 13 outsKle. near the inlet opening 1 1 s. of the first chamber 1 07 
i„,>*. above^escribed embodiment the outlet 1 1 3 is located 

tadettH, second chamber 1 1 1 and the first chamber 1 07 is In fluid connection 
wrth the second chamber 1 11 . in an altemative embodiment the web Inlet 

V,t°',T " ^ """^caon With the web inlet 

opening 1 1 5 of the first chamber 1 07, while fluid connection between the f i«t 
Chamber 107, its web Inlet opening 1 15 and the web htet opening li4of 2 
second Chamber 1 1 1 is panted. "P* two chambers 107.?i 1 1 ihin b!Tn 

rm7er"7:r.rr ' outtets. a, K«s. ou^e. can be seated In the fl«t 
Chamber 1 07 and at least one outlel can be located In the second chamber 1 1 1 
or in fluid connecUon with the second chamber 111. 

m^l °' " '^^'^"a air system in a paclJing 

! r ^'"^""^ pasteurized praducts the air flows a« similar 

me above described system, the system can then comprise a filter and a fan To 

Moreover, in the eitOodiment shown the web inlet opening 1 1 4 of the 
second chamber 1 1 1 1s located at a distance f»m and prefeiably in line wft^ the 

11 1 can extend all the way up to the web Met opening 1 1 S of the first chamber 
hemby preventing «uld connection between the firs. Imber 107 llT^; 
inlet opening 115. "me wall of the second chamber 11, Is men insteCovTe^ 
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With throughgoing openings, preferably slits, at a distance from the web Inlet 
opening, but before the outlet 113. Fluid connection between the two chambere Is 
thereby provided and the arrangement give rise to a so called Injector effect 
making air flow from the first chamber through the slits into the second chamber 
where It can be evacuated through the outlet 1 13. A small amount of air is also 
sucked from outside the housings through the web inlet opening 1 15. 



18 



CLAIMS 



20 



25 



30 



35 



a rvn ! ^''^nding Inskte the fliw chamber 

P»^ngtheweb(VOthroughthesecondohamber(lii) and 
and p«Mding at least one outlet {1 IsIT ^ ^ ' 

a« adapted u, be emWed Imo the second ohSr ii*r* 
passing the web <W) through the second chamber (1 1 1) 

chambeS^i"!?; " T^™" ""''"'S^ ""^ "» and second 
opanlngo^jo^thenrstchamberOor^Sd^^aTCorXoia, 
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and both the first chamber (107) and the web Inlet opening (1 14) of the second 
chamber (111). 

4. The method according to any of claims 1 and 3, comprising the step of 
5 providing fluid connection between the web outlet opening (1 21 ) of the firet 

chamber (1 07) and both the first chamber (107) and the web outlet opening (1 12) 
of the second chamber (111). 
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5. The method according to any of claims 1 -4, comprising the step of locating 
the web outlet opening (112) of the second chamber (1 1 1) at a distance from and 
preferably substantially in line with the web outlet opening (121) of the first 
chamber (107). 

6. The method according to any of claims 1-5. comprising the step of 
providing the outlet (1 13) In vicinity of the web inlet opening (1 14) of the second 
chamber (111). 

7. The method according to any of claims 1-5, comprising the step of 
providing the outlet (1 13) inside the second chamber (1 1 1) In the vicinity of the 

20 web inlet opening (1 14). 

8. The method according to claim 1-5, comprising the step of providing the 
outlet (113) in the vicinity of the web inlet opening (115) of the first chamber 
(107). 
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9. The method according to claim 1 or 2, comprising the step of controlling 
the flow of gaseous fluid so that a first overpressure is created inside the first 
chamber (107), and a second overpressure Is created inside the second chamber 

(1 1 1)t 



10. The method according to claim 9, whereby the overpressures are chosen 
so that the first overpressure and the second overpressure are the same. 

11. The method according to daim 9, whereby the overpressures are chosen 
35 so that the first overpressure and the second overpressure are different. 

12. Device for electron beam irradiation of at least one side of a web (W) the 
device comprising: 
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a first chamber (107) comprising a web Inlet opening (115) and a web 
outlet opening (121), 

a second chamber (111) extending inside the firat chamber (107) the 
second chamber (l 1 1) comprising a web inlet opening (1 14), a web outlet 
opening (1 12), and being adapted to receive an electron beam emitter (2) 
provided with an electron exit window (21 ) through which electrons are adapted 
to be emitted into the second chamber (111), 

the web (W) being adapted to pass the second chamber (ill) and 
the web outlet opening (121) of the first chamber (107) being adapted to 
be in communication with a gaseous fluid supply and both chambers (1 07 1 1 1 ) 
being in communication with an outlet (113), the supply and the outlet (1 13) are 
adapted to create a flow of the gaseous fluid through both the first and second 
chambers (107.1 1 1) in a direction opposite the direction of travel of the web (W). 

13. Device for electron beam Irradiation of at least one side of a web (W) the 
device comprising: 

a first chamber (107) comprising a web Inlet opening (115) and a web 
outlet opening (121), 

a second chamber (111) extending Inside the firet chamber (107) the 
second chamber (111) comprising a web Inlet opening (1 14), a web outlet 
opening (i 12) and being adapted to receive an electron beam emitter (2) 
provided with an electron exit window (21) through which electrons are adapted 
to be emitted into the second chamber (111), 

the web (W) being adapted to pass the second chamber (111), 
a fluid connection is adapted to be provided between the web outlet 
opening (1 12) of the second chamber (1 1 1) and the web outlet opening (121) of 
the first chamber (1 07), » v / 

a ""'cl connection is adapted to be prevented between the first chamber 
(107) and the web outlet opening (121) of the first chamber (107), 

*he web outlet opening (121) of the first chamber (107) being adapted to 
be in communication with a first gaseous fluid supply, 

the first chamber (107) being adapted to be in communication with a 
second gaseous fiuid supply, 

both chambers (107.111) being In communication with an outlet (113), and 
the first and second supplies and the outlet (113) are adapted to create a 

flow of the gaseous fluid through both the first and second chambers (107,1 1 1) m 

a direction opposite the direction of travel of the web (W) 
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14. Device for electron beam irradiation of at least one side of a web (W). the 
device comprising: 

a first chamber (1 07) comprising a web Iniet opening (1 15) and a web 
outlet opening (121), 

a second chamber (111) extending inside the first chamber (107), the 
second chamber (ill) comprising a web Inlet opening (1 14). a web outlet 
opening (1 12), and an electron beam emitter (2) provided with an electron exit 
window (21) through which electrons are to be emitted Into the second chamber 

the web (W) being adapted to pass the second chamber (111), and 
the web outlet opening (121) of the first chamber (1 07) Is In communication 
with a gaseous fluid supply and both chambers (1 07.1 1 1 ) are In communication 
with an outlet (1 13), the supply and the outlet (113) are adapted to create a flow 
of the gaseous fluid through both the first and second chambers (107,1 11) in a 
direction opposite the direction of travel of the web (W). 

15. Device for electron beam Irradiation of at least one side of a web (W) the 
device comprising: 

a first chamber (107) comprising a web Inlet opening (115) and a web 
outlet opening (121), 

a second chamber (111) extending Inside the first chamber (107). the 
second chamber (1 11) comprising a web inlet opening (1 14). a web outlet 
opening (1 1 2), and an electron beam emitter (2) provided with an electron exit 
window (21) through which electrons are emitted into the second chamber (1 1 1), 

the web (W) being adapted to pass the second chamber (1 1 1). 

a fluid connection is provided between the web outlet opening (112) of the 
second chamber (1 1 1) and the web outlet opening (121) of the first chamber 

the first chamber (1 07) Is prevented from being in fluid connection with the 
web outlet opening (121) of the first chamber (107), 

the web outtet opening (1 21) of the first charriber (107) being In 
communication with a first gaseous fluid supply, 

the first chamber (107) is in communication with a second gaseous fluid 
supply, 

both chambers (107,1 11) being in communication with an outlet (113), and 
the first and second supplies and the outlet (113) are adapted to create a 

flow of the gaseous fluid through both the first and second chambers (107,1 1 1) in 

a direction opposite the direction of travel of the web (W). 
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ABSTRACT 

The present Invention refers to a method of ventilating a device for electron 
beam Irradiation of at least one side of a web (W), the method comprising the 
steps of: providing a first chamber (107) comprising a web inlet opening (1 15) 
and a web outlet opening (121). providing a second chamber (1 1 1) extending 
Inside the first chamber (1 07), the second chamber (111) comprising a web Inlet 
opening (1 14), a web outlet opening (112), and an electron exit surface (21) 
through which electrons are adapted to be emitted into the second chamber 
(111), passing the web (W) through the second chamber (1 1 1 ), and creating a 
flow of a gaseous fluid through both the first and second chambers (107,1 1 1) in a 
direction opposite the direction of travel of the web (W) by supplying said fluid Into 
the web outlet opening (121) of the first chamber (107) and providing at least one 
outlet (1 13). The Invention also refers to a device for electron beam irradiation of 
at least one side of a web. 



Publ. figure: Rg. 6 
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